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Abstract
This paper uses data from 18 OECD countries over the last five decades to estimate the
causal effect of major tax cuts for the rich on income inequality, economic growth, and unemployment. First, we use a new encompassing measure of taxes on the rich to identify instances of major reductions in tax progressivity. Then, we look at the causal effect of these
episodes on economic outcomes by applying a nonparametric generalization of the difference-in-differences indicator that implements Mahalanobis matching in panel data analysis.
We find that major reforms reducing taxes on the rich lead to higher income inequality as
measured by the top 1% share of pre-tax national income. The effect remains stable in the
medium term. In contrast, such reforms do not have any significant effect on economic growth
and unemployment.
Keywords: Tax cuts for the rich, income inequality, growth, unemployment, difference-indifferences, Mahalanobis matching
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1. Introduction
Recent years have seen a resurgence in academic research on income inequality, driven by
the influential body of work by Piketty and co-authors charting the evolution of top incomes
in the advanced economies over the course of the 20th century (Alvaredo et al., 2013;
Atkinson et al., 2011; Piketty, 2014). A central finding from that literature is that while top
incomes fell for several decades after the Second World War, they turned a corner and began
rising, most dramatically in the Anglo–Saxon economies, from the 1980s onwards (Alvaredo
et al., 2013; Atkinson and Piketty, 2007). Correlational evidence from cross-country panel
studies has found that lower taxes on the rich, especially top marginal income tax rates, are
strongly associated with rising top incomes over this period (Huber et al., 2019; Piketty et al.,
2014; Roine et al., 2009; Volscho and Kelly, 2012). Although, studies exploring the effects of
individual tax reforms paint a less clear picture, with some finding persistent effects on income
inequality (Rubolino and Waldenström, 2020) and others only short-term effects (Saez,
2017).
Proponents of tax cuts for the rich often argue for their beneficial effects on economic
performance. In fact, this line of reasoning, focusing on efficiency gains and the reduction of
behavioural distortions, was central to the arguments made for major tax reforms in the US
(Auerbach and Slemrod, 1997; Bartels, 2005; Gale and Samwick, 2017). There are few
empirical studies exploring the relationship between taxes on the rich and economic
performance, however, and the evidence we do have is mixed. While some cross-country
empirical studies find higher top marginal income tax rates and tax progressivity adversely
affect economic growth (Gemmell et al., 2014; Padovano and Galli, 2002), a number of other
studies find no significant association (Angelopoulos et al., 2007; Lee and Gordon, 2005;
Piketty et al., 2014).
Given the lack of consensus in existing studies and the difficulties of drawing causal
conclusions from macro-level panel data analyses, it remains an open empirical question
how cutting taxes on the rich affects economic outcomes. In this paper, we use data from 18
OECD countries covering the last fifty years to investigate the effects of major tax cuts for the
rich on income inequality, economic growth, and unemployment. We contribute to the existing
empirical literature in two ways: first, we use a newly constructed, comprehensive measure
of taxes on the rich to identify years in which major tax cuts occurred across a wide range of
advanced economies; and second, we move beyond correlational evidence on the economic
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effects of taxing the rich by applying a novel matching method that allows for the estimation
of causal effects from time-series cross-sectional data.
Our approach to identify major tax cuts utilises a newly constructed indicator of taxes on the
rich (Hope and Limberg, 2020). The indicator was developed using Bayesian latent variable
analyses covering a wide range of taxes and indicators, which allows for the comparison of
taxes on the rich across countries and over time. We code major tax cuts as years in which
the index fell by over 2 standard deviations. Across our sample of 18 OECD countries from
1965 to 2015, this provides us with 30 country-year observations where taxes on the rich
were significantly reduced.
Our empirical identification strategy relies on our binary variable for major tax cuts for the
rich, which permits us to apply a nonparametric generalization of the difference-in-differences
indicator for panel data analysis (Imai et al., 2020). The technique uses Mahalanobis
matching to compare treated and untreated units that have similar treatment histories and
pre-treatment covariate trajectories. Furthermore, the methodology allows for explicit checks
of covariate balance. We use this approach to estimate the causal effect of major reductions
in taxes on the rich on income inequality, economic growth and unemployment. We obtain
estimates of the cumulative effects for up to half a decade after the reform, so can also assess
the extent to which effects persist over time.
Our results show that, for both matching methods, major tax cuts for the rich increase the top
1% share of pre-tax national income in the years following the reform (𝑡 + 1 to 𝑡 + 5). The
magnitude of the effect is sizeable; on average, each major reform leads to a rise in top 1%
share of pre-tax national income of 0.8 percentage points. The results also show that
economic performance, as measured by real GDP per capita and the unemployment rate, is
not significantly affected by major tax cuts for the rich. The estimated effects for these
variables are statistically indistinguishable from zero, and this finding holds in both the short
and medium run.
Our findings align closely with the existing correlational evidence showing that tax cuts for
the rich are associated with rising top income shares (Atkinson and Leigh, 2013; Huber et al.,
2019; Piketty et al., 2014; Roine et al., 2009; Volscho and Kelly, 2012). We make an important
contribution to this literature, however, as our empirical strategy allows for the estimation of
causal effects. This is particularly pertinent in this case, as there is a large political science
literature on the power of rich voters and organised business interests to shape public policies
5
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(incl. tax policies) in their favour (Bartels, 2009; Emmenegger and Marx, 2019; Gilens, 2005;
Hacker and Pierson, 2010; Svallfors, 2016), which suggests reverse causality could be a
major issue in empirical studies lacking a clear identification strategy.
Existing causal evidence is limited to one study. Rubolino and Waldenström (2020) utilise the
synthetic control method and find that three major reductions in top marginal income tax rates
in Australia, New Zealand, and Norway had lasting and large positive effects on top income
shares. We build upon this study by identifying major reductions in tax progressivity using a
more comprehensive measure of taxes on the rich that goes beyond income tax progressivity.
We also look at all major reductions in taxes on the rich across 18 advanced economies from
1965 to 2015, which allows us to draw stronger and more generalizable conclusions.
Our findings on the effects of growth and unemployment provide evidence against supplyside theories that suggest lower taxes on the rich will induce labour supply responses from
high-income individuals (more hours of work, more effort etc.) that boost economic activity
(see standard models of optimal labour income taxation in Piketty and Saez, 2013 and Saez,
2001). They are, in fact, more in line with recent empirical research showing that income tax
holidays and windfall gains do not lead individuals to significantly alter the amount they work
(Akee et al., 2010; Jones and Marinescu, 2018; Martinez et al., 2018).
Overall, our analysis finds strong evidence that cutting taxes on the rich increases income
inequality but has no effect on growth or unemployment. We do not directly test mechanisms
in our analysis, but using a measure of top 1% share of pre-tax national income that includes
both labour and capital income makes it less likely that tax shifting and avoidance are driving
the results. Our results are in line with those in Piketty et al. (2014), which suggest that lower
taxes on the rich encourage high earners to bargain more forcefully to increase their own
compensation, at the direct expense of those lower down the income distribution.
The remainder of the paper proceeds as follows. Section 2 sets out our approach for
identifying major tax cuts for the rich and presents a visualisation of the resulting binary
variable. Section 3 presents the data, empirical strategy, and results for our analysis of the
effects of major tax cuts for the rich on income inequality. We turn our attention to the effects
on growth and unemployment in Section 4, before carrying out a series of robustness tests
in Section 5. Finally, Section 6 provides some concluding remarks.
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2. Identifying major tax cuts for the rich
Many empirical studies look at single tax policy indicators to identify tax cuts for the rich.
However, there is some disagreement on measuring taxes on the rich in the literature. First,
there is no consensus on which taxes to look at. Whilst some authors look at taxes on
personal income (Egger et al., 2019; Rubolino and Waldenström, 2020), others focus on
corporate taxation (Devereux et al., 2002) or inheritance taxation (Piketty and Saez, 2013b).
Second, economists have used different tax policy indicators. Some look at top marginal
income tax rates (Piketty et al., 2014), while others look at effective tax rates (Egger et al.,
2019) or revenue generation (Baunsgaard and Keen, 2010). We propose an encompassing
approach that utilises Bayesian latent variable analysis on a range of different taxes and
indicators to overcome these problems. This allows us to detect shared variance across 7
indicators that are commonly used proxies for taxes on the rich (see Table A1 in the
Appendix). In total, the data cover 18 OECD democracies over 5 decades (1965-2015). We
estimate the latent variable using a Bayesian Markov-Chain Monte Carlo (MCMC) approach
with diffuse normal priors, three MCMC chains and 1000 burnin iterations (for more
information on the estimation of the latent variable, see Hope and Limberg, 2020).
Figure 1 shows the development of the taxing the rich indicator in the sample.1 In line with
other empirical studies that have found substantially declining taxes on the rich in the last
decades (Egger et al., 2019; Scheve and Stasavage, 2016), the indicator decreases
substantially from the mid-1980s onwards. From the late 1960s to the end of the 1990s, the
average value of the latent variable for taxes on the rich across the sample dropped by more
than 30%. Furthermore, the cross-sectional standard deviation of the indicator steadily
declined from the late 1960s. This indicates that tax policies on the rich have converged
among OECD countries over time.

1

See Figure A1 in the Appendix for country-specific time series.
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Figure 1. Latent variable for taxes on the rich, 18 OECD countries, 1965-2015

Source: Authors’ calculations; Hope and Limberg (2020).

In a second step, we use the latent variable to detect major tax cuts for the rich. We calculate
country-specific first-differences of the indicator and define major tax cuts as years in which
the indicator drops by at least 2 standard deviations. Since we are interested in the effects of
major tax cuts for the rich, this high threshold is in line with our theoretical focus. Furthermore,
two standard deviation shocks are often employed in the empirical literature in
macroeconomics (Dell’ Erba et al., 2015; Fernández-Villaverde et al., 2015) and this size
threshold is in line with the size of tax and spending changes identified in the literature
exploring the effects of large fiscal policy adjustments on economic outcomes (Alesina and
Ardagna, 2010; Blanchard and Perotti, 2002).
Figure 2 visualises the resulting binary variable that picks out years in which taxes on the rich
were reduced substantially.2 In total, we identify 30 country-year observations where taxes
on the rich were significantly reduced. Governments enacted major tax reforms in all
countries in our sample and across the whole observation period. Many countries
implemented major tax cuts for the rich in the late 1980s. Furthermore, the identification of
2

Figure A2 in the Appendix shows how changes in the latent variable translate into the binary variable of major
tax cuts based on the 2 standard deviations threshold.
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tax cuts is also in line with previous studies that have focused on income tax progressivity
(Rubolino and Waldenström, 2020) or on overall tax progressivity single specific countries
(Saez and Zucman, 2019). For instance, echoing these authors’ findings, we find two major
reforms that reduced taxes on the rich in the US: 1982 (First Reagan Tax Cut) and 1986/1987
(Second Reagan Tax Cut).

Figure 2. Distribution of major tax cuts for the rich, 1965-2015
United States
United Kingdom
Sweden
New Zealand
Italy
Netherlands
Germany
Canada
Australia
Norway
Japan
Ireland
Finland
Denmark
Belgium
Austria
Switzerland
France

Source: Authors’ calculations.

3. The effect on income inequality of major tax cuts for the rich
Our empirical design leverages variation in tax reform timings to estimate effects of cutting
taxes on the rich on income inequality. Let us consider classical approaches of estimating
causal effects for time-series cross-sectional data with 𝑁 countries and 𝑇 years. Up to date,
most analysis of panel data rely on linear regression techniques with two-way fixed effects
and control variables. Such models typically take the following form:

4

𝑌*+ = 𝛼* + γ+ + 𝛽1 𝑋*+ +

(𝛽3 𝑋3*+ ) + 𝜀*+
356

9
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for 𝑖 = 1, … , 𝑁 and 𝑡 = 1, … , 𝑇 and where 𝑌*+ denotes our main outcome variable and in
country 𝑖 and year 𝑡 and 𝛽1 is the estimated effect of the binary variable 𝑋*+ , which measures
major tax cuts for the rich. 𝛼* is the unobserved time-invariant country-specific effect and γ+
is the unobserved year-specific effect.

4
356(𝛽3 𝑋3*+ )

denotes a set of 𝐾 time-varying

covariates and 𝜀*+ is the error term. Using such an approach to estimate the causal impact of
major tax reforms that cut taxes on the rich on income inequality creates three methodological
challenges. First, the effect of reforms might vary over time. However, Equation 1 requires
the researcher to specify a lag of the treatment registration. For instance, Equation 1 would
estimate the contemporaneous reform effect (𝑡 + 0). Second, related to this, the standard
approach does not account for previous reform trajectories. Put differently, if 𝛽1 ≠ 0 for 𝑋*,+>? ,
where 𝑛 ∈ ℕ, estimating the effect of tax reforms might run danger of being biased due to
previous reform trajectories (Rubolino and Waldenström, 2020). Thus, we need to compare
cases with similar reform trajectories. Third, reforms do not come at random. Instead, political
and economic factors might make reforms more likely, and these factors can also affect
subsequent income inequality dynamics. Furthermore, the practice of adding potential
confounders as covariates like in Equation 1 does not allow for the assessment of covariate
balance.
To deal with these challenges to causal identification, we use a new econometric approach
that implements a nonparametric generalisation of the difference-in-differences indicator for
panel data analysis (Imai et al., 2020). This technique compares units with a major tax reform
in a respective year (treated units) with units that have a similar pre-treatment trajectory of
tax reforms but have not enacted a tax cut in the same year (control units). Furthermore, the
method allows us to estimate how the treatment effects evolves over time. Most importantly,
Imai et al. (2020) introduce 𝐹, which denotes the number of years after a tax reform, and 𝐿,
which denotes the amount of lags prior to the treatment. Specifying 𝐹 allows the researcher
to estimate varying treatment effects over time. For instance, setting 𝐹 = 5 measures the
cumulative treatment effect for 5 years after a major tax cut for the rich. In contrast, 𝐿 allows
the researcher to adjust for treatment histories, e.g. 𝐿 = 5 adjusts for the treatment history up
5 years prior to the treatment. As a consequence, the average treatment effect on the treated
(ATT) takes the following form,

10
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𝛿 𝐹, 𝐿 = 𝔼 𝑌*,+EF 𝑋*+ = 1, 𝑋*,+>6 = 0,

𝑋*,+>ℓ
ℓ5I
H

− 𝑌*,+EF 𝑋*+ = 0, 𝑋*,+>6 = 0,

(2)

𝑋*,+>ℓ | 𝑋*+ = 1, 𝑋*,+>6 = 0
ℓ5I

where countries that experience a major tax cut in year 𝑡 are the treated unit, hence 𝑋*+ = 1
as well as 𝑋*,+>6 = 0. Hence, 𝑌*,+EF 𝑋*+ = 1, 𝑋*,+>6 = 0,

H
ℓ5I 𝑋*,+>ℓ

is the potential outcome for

countries that have enacted a major tax cut and 𝑌*,+EF 𝑋*+ = 0, 𝑋*,+>6 = 0,

H
ℓ5I 𝑋*,+>ℓ

is the

counterfactual potential outcome. We are interested in the cumulative effect up to 𝐹 years
after a tax reform and adjust for treatment histories up to 𝐿 years prior to a tax reform.
Unfortunately, the counterfactual outcome for treated countries, i.e. 𝑌*,+EF 𝑋*+ = 0, 𝑋*,+>6 =
0, 𝑋*,+>ℓ

H
ℓ5I

| 𝑋*+ = 1, 𝑋*,+>6 = 0, cannot directly be observed. Thus, we have to take

potential outcome for countries without a major tax cut for the rich instead.

H

𝛿 𝐹, 𝐿 = 𝔼 𝑌*,+EF 𝑋*+ = 1, 𝑋*,+>6 = 0,

𝑋*,+>ℓ | 𝑋*+ = 1, 𝑋*,+>6
ℓ5I
H

= 0 − 𝑌*,+EF 𝑋*+ = 0, 𝑋*,+>6 = 0,

𝑋*,+>ℓ | 𝑋*+ = 0, 𝑋*,+>6 = 0

(3)

ℓ5I

However, tax cuts are not random. In particular, observed confounders,

4
356(𝑋3*+ ),

as well

as unobserved confounders can lead to biased results. Thus, we use a difference-indifferences estimator as well as nonparametric matching techniques for additional timevarying covariates (Imai et al., 2020 p. 14). Matching is an intuitive and powerful tool to deal
with selection into treatment (Diamond and Sekhon, 2012; Ho et al., 2007). In contrast to
adding confounders as covariates like in Equation 1, it is less prone to modelling decisions
and allows for the assessment of covariate balance. Furthermore, the difference-indifferences estimator relaxes the unconfoundedness assumption, but crucially assumes a
parallel trend in the outcome variable after adjusting via matching on the previous treatment
history,

H
ℓ5I 𝑋*,+>ℓ ,

as well as on the covariate trajectory,

H
ℓ51

to explicitly check whether the parallel trend assumption holds.
11
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We use the block-bootstrap procedure proposed by Imai et al. (2020) to calculate standard
errors. Following Otsu and Rai (2017) and Imbens and Rubin (2015), this approach
circumvents the inference problems caused by standard bootstrapping procedures for
matching by calculating the weight that each observation gets in the matching procedure.
This weight-variable is used as a conditioning factor and is not recomputed in the
bootstrapping procedure (Imai et al., 2020, p. 20).
Our main treatment variable is therefore the presence of a major tax cut for the rich. The
first dependent variable we look at is income inequality, as measured by the top 1% share of
pre-tax national income.3 This measure includes both labour and capital income. Data come
from the World Inequality Database (Alvaredo et al., 2018) and are calculated from
administrative tax sources using a common methodology, so allow for comparison over time
and across countries (Atkinson et al., 2011; Roine and Waldenström, 2015). Top income
shares are also used in many existing studies looking at the relationship between taxes on
the rich and income inequality (Huber et al., 2019; Piketty et al., 2014; Roine et al., 2009;
Rubolino and Waldenström, 2020; Volscho and Kelly, 2012). We start by estimating the
causal effect of major tax cuts for the rich on inequality while solely matching on the treatment
trajectory. We match units based on a 5-year pre-treatment window (i.e. 𝐿 = 5). Only 1
observation could not be matched to control units with a similar treatment trajectory (see also,
Figure A3 in the Appendix). Figure 3 visualises the matching approach by looking at four
exemplary cases of major tax cuts and the matched-on control groups.

3

There are some missing data points for top income shares (less than 10% of cases). In these cases, we have
used an exponentially weighted 5-year moving averages interpolation procedure.
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Figure 3. Visualisation of the matching approach, using four major tax cuts as
examples

Source: Authors’ calculations.

Figure 4 shows the treatment effect after matching on the previous treatment trajectory. In
order to differentiate between short- and medium-term effects of tax cuts for the rich, we look
at the effects for up to 5 years after the reform (i.e. 𝐹 = 5). For each year, the graph displays
the cumulative treatment effect and 95% confidence intervals. The results show that major
tax cuts lead to a significant increase in inequality and that this effect becomes stronger with
time. Three years after the reform, the top 1% income share increases by almost 0.6
percentage points in countries with a major tax cut. Over five years, tax reforms increase the
top 1% share of pre-tax national income by more than 0.8 percentage points. This effect is
highly statistically significant, with P<0.0001. Furthermore, the graph also shows a placebo
test by estimating the effect of tax cuts in the years before the reform. These placebo models
test whether there have been significant different trajectories of inequality development in the
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countries with and without a major tax cut prior to the reform.4 The point estimates of the
placebo tests are close to zero and statistically insignificant. In other words, the findings show
strong support for the parallel trends assumption that underlies the difference-in-differences
estimator.

Figure 4. Effect of major tax cuts for the rich on top 1% income shares after matching
on treatment trajectory

Source: Authors’ calculations.

In a second step, we match units with a similar treatment history and with similar covariate
trajectories. We match on a battery of time-varying covariates, covering economic factors,
such as real GDP per capita (in 2011 US dollars), capital openness via the Chinn-Ito Index
(Chinn and Ito, 2006), and trade openness (imports and exports as % of GDP), as well as
political factors like the vote share of leftist parties and government expenditure (as % of
GDP). Table A2 in the Appendix shows the different covariates and their data sources. We
choose a matching approach that is based on the Mahalanobis distance as opposed to
propensity score matching, as recent studies have found that the latter can be inefficient and
create model dependency (King and Nielsen, 2019). Similar to the previous analysis, we
4

Since the model calculates the first differences in relation to the year before the tax reform (i.e. t-1), the effect
is 0 for this year.
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match upon 5-year pre-treatment windows. Importantly, matching on pre-treatment values
has the advantage that we do not have a problem with post-treatment bias.
Unlike multivariate regression analysis, the matching approach allows us to assess
improvements in covariate balance. Figure 5 visualises the covariate balance by comparing
standardised mean differences of the covariates before and after matching on the
Mahalanobis distance. Before matching, several variables showed significant imbalance with
standardised mean differences beyond the commonly accepted threshold of 0.25
(Rosenbaum and Rubin, 1985). After matching, the standardised mean differences no longer
exceed this threshold.

Figure 5. Standardised mean difference of covariates before and after matching

Source: Authors’ calculations.

When rerunning the difference-in-differences model after matching on both pre-treatment
treatment trajectories and covariate history, our results hold (Figure 6). Reforms that reduce
taxes on the rich have a substantial short- and medium-term effect on the top 1% share of
pre-tax national income. On average, such reforms increase the top 1% income share by
more than 0.8 percentage points after 5 years. We run placebo tests by estimating the effect
of major tax reforms on pre-treatment changes in inequality. In line with the previous findings,
the parallel trend assumption holds. The point estimate for the time periods 4 and 5 years
15
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prior to the treatment are negative (around 0.2 percentage points), but fail to reach
conventional levels of statistical significance.

Figure 6. Effect of major tax cuts for the rich on top 1% income shares after matching
on treatment trajectory and covariates

Source: Authors’ calculations.

4. The effect on economic growth and unemployment of major tax cuts
for the rich
Let us now turn to the effect of major tax cuts for the rich on economic growth and
unemployment. First, we analyse whether such reforms boost growth by looking at the effect
on real GDP per capita. In line with other studies, we look at logged real GDP per capita
(Piketty et al., 2014; Rubolino and Waldenström, 2020). Again, we estimate the ATT by using
a nonparametric generalisation of the difference-in-differences estimator. Like in the previous
section, we match upon the treatment trajectory, as well as on an additional battery of
covariates via the Mahalanobis distance. Models are matched upon 5-year pre-treatment
windows and we look at the effects of up to 5 years after the tax reform. Again, we use the
block-bootstrap procedure designed by Imai et al. (2020) to calculate standard errors for
TSCS matching.
Figure 7 presents the results. The left panel shows the model without covariates. The
results suggest that tax reforms do not lead to higher economic growth. The effect size of
16
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major tax cuts for the rich on real GDP per capita is close to zero and statistically insignificant.
The findings are very similar when matching upon pre-treatment covariate trajectories (right
panel). Major tax cuts for the rich do not lead to higher growth in either the short or medium
run. Furthermore, we do not find any effect of tax cuts on pre-treatment changes. Thus, the
parallel trend assumption holds. We also calculated the same model by replacing (log) real
GDP per capita with the real GDP per capita growth rate. Again, we find no significant effect
of tax reforms on changes in GDP per capita growth (see Figure A5 in the Appendix).

Figure 7. Effect of major tax cuts for the rich on (log) real GDP per capita after matching
on treatment trajectory (left panel) and treatment trajectory and covariates (right panel)

Source: Authors’ calculations.

Let us now look at the effect of major tax cuts for the rich on unemployment. To ensure crossnational comparability, we use harmonised unemployment rates as provided by the OECD
(2020a). Figure 8 shows the results. In general, we see more fluctuation in the estimates. In
the years right after the tax reform, the point estimate becomes negative. In the medium term,
the estimate becomes close to zero again. However, none of these estimates is significant at
the 0.05 level. Furthermore, we can see slight fluctuation in the development of
unemployment rates prior to the tax reform. Whilst the placebo estimate for the 𝑡 − 5 time
period is negative, yet statistically insignificant, unemployment grew slightly faster in the year
prior to the reform. However, these placebo tests do not show indications of a clear pre17
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treatment trend. In sum, although the results show very slight indications of a flash in the pan
effect of tax cuts for the rich on unemployment, these findings are neither statistically
significant nor robust.

Figure 8. Effect of major tax cuts for the rich on unemployment rates after matching
on treatment trajectory (left panel) and treatment trajectory and covariates (right panel)

Source: Authors’ calculations.

5. Robustness checks
We run several alternative specifications to check whether our results are robust. First, we
apply a lower threshold of 1 standard deviation to detect major tax cuts for the rich. Using a
1 standard deviation threshold means that we include tax cuts of smaller magnitude. Hence,
it is a more conservative approach of testing the impact of tax cuts on economic outcomes.
Figure 9 visualises the effects on inequality, economic development, and unemployment.5
The findings hold when using this alternative threshold. Cutting taxes for the rich increases
the top 1% share of pre-tax national income significantly and this effect persists over time.
The effect size decreases slightly. The new models using the lower threshold estimate that
tax cuts lead to an increase of top 1% income shares by 0.5 percentage points. The smaller
effect size is unsurprising given the lower threshold for identifying major reforms.

5

Again, all models are calculated with 5-year lags and by matching on the Mahalanobis distance.
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Furthermore, we find no effect of tax reforms on real GDP per capita. When looking at the
effect on unemployment rates, the estimates show a slightly different pattern. Here, tax cuts
for the rich lead to slightly higher unemployment rates in the short term. However, this effect
does not hold over time either. Hence, it supports our previous finding that the effects of tax
cuts for the rich on unemployment rates are not robust.

Figure 9. Effect of major tax cuts for the rich, 1 standard deviation threshold for tax
cuts

Source: Authors’ calculations.

Second, we check the robustness of our findings by changing the length of our time lags. So
far, we have calculated all models with 5-year lags. Choosing longer time lags has the
advantage that it reduces potential bias from long-term effects of confounders. However, it
also makes it harder to find suitable matches. Thus, we check our results by running models
that use 1-year lags. This allows for more variance, but the findings are more vulnerable to
bias. Figure 10 shows the results. In line with the previous analyses, tax cuts for the rich raise
top 1% income shares significantly by around 0.7 percentage points in the medium run. In
contrast, tax reforms do not lead to higher economic growth.6 We find a slightly negative
short-term effect on unemployment rates (𝑡 + 1). However, this effect disappears in the
medium run (𝑡 + 2 to 𝑡 + 5).

6

The fact that this model matches on shorter time windows also leads to larger confidence intervals for the
placebo tests.
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Figure 10. Effect of major tax cuts for the rich, 1-year lag

Source: Authors’ calculations.

Third, we use a different matching technique. Instead of matching on the Mahalanobis
distance, we match on propensity scores (Rosenbaum and Rubin, 1985). Although some
studies have argued that propensity score matching is based on modelling assumptions and
might therefore increase bias compared to nonparametric matching procedures (King and
Nielsen, 2019), it is an intuitive and widely used matching approach (Caliendo and Kopeinig,
2008). Figure 11 presents the results when matching on propensity scores.7 The results are
very similar to our main approach that matches upon the Mahalanobis distance. Whereas tax
cuts for the rich lead to higher income inequality, they do not have a robust effect on either
economic growth or unemployment rates.

Figure 11. Effect of major tax cuts for the rich, propensity score matching

Source: Authors’ calculations.

7

In line with the main models, we use 5-year lags again.
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6. Conclusion
This paper uses a two-stage process to estimate the causal effects of major tax cuts for the
rich on economic outcomes. First, we identify instances of major reductions in tax
progressivity by looking at substantial falls (greater than 2 standard deviations) in a new,
comprehensive indicator of taxes on the rich that covers 18 OECD countries from 1965 to
2015. Second, we apply a nonparametric generalization of the difference-in-differences
indicator that implements Mahalanobis matching in panel data analysis to estimate the causal
effect of major tax cuts for the rich on income inequality, economic growth, and
unemployment.
We find that major tax cuts for the rich push up income inequality, as measured by the top
1% share of pre-tax national income. The size of the effect is substantial: on average, each
major tax cut results in a rise of 0.8 percentage points in top 1% share of pre-tax national
income. The effect holds in both the short and medium term. Turning our attention to
economic performance, we find no significant effects of major tax cuts for the rich. More
specifically, the trajectories of real GDP per capita and the unemployment rate are unaffected
by significant reductions in taxes on the rich in both the short and medium term.
Our results have important implications for current debates around the economic
consequences of taxing the rich, as they provide causal evidence that supports the growing
pool of evidence from correlational studies that cutting taxes on the rich increases top income
shares, but has little effect on economic performance (Lee and Gordon, 2005; Piketty et al.,
2014; Roine et al., 2009). They also align with the causal findings in Rubulino and
Waldenstrom (2020), but provide stronger and more generalizable conclusions, as our
approach allows us to move beyond looking at tax changes in only handful of selected
countries.
There are several potentially fruitful avenues for future research that come out of our analysis.
While our choice of dependent variable (including both capital and labour income) makes it
less likely the results are being driven by tax shifting or avoidance, we do not specifically test
the mechanisms at work. Follow up research could therefore assess whether the
macroeconomic effects we find are being driven by the mechanism outlined in Piketty et al.
(2014), which is that lower taxes on top incomes induce the rich to bargain more aggressively
to increase their own rewards, to the direct detriment of those lower down the income
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III Working Paper 55

Hope, Limberg

distribution. The analysis could also be extended outside of the OECD to see if the findings
hold in countries with lower fiscal capacity. Lastly, from a policy perspective, it would also be
important to understand more about the extent to which individuals’ attitudes to taxing the
rich are influenced (or not) by the provision of new information about its economic
consequences.

22

III Working Paper 55

Hope, Limberg

Bibliography
Akee, R.K.Q., Copeland, W.E., Keeler, G., Angold, A., Costello, E.J., 2010. Parents’
Incomes and Children’s Outcomes: A Quasi-experiment Using Transfer Payments from
Casino Profits. American Economic Journal: Applied Economics 2, 86–115.
https://doi.org/10.1257/app.2.1.86
Alesina, A., Ardagna, S., 2010. Large Changes in Fiscal Policy: Taxes versus Spending.
Tax Policy and the Economy 24, 35–68. https://doi.org/10.1086/649828
Alvaredo, F., Atkinson, A.B., Piketty, T., Saez, E., 2013. The Top 1 Percent in International
and Historical Perspective. Journal of Economic Perspectives 27, 3–20.
https://doi.org/10.1257/jep.27.3.3
Alvaredo, F., Chancel, L., Piketty, T., Saez, E., Zucman, G., 2018. World Inequality Report
2018. Harvard University Press, Harvard.
Angelopoulos, K., Economides, G., Kammas, P., 2007. Tax-spending policies and
economic growth: Theoretical predictions and evidence from the OECD. European Journal
of Political Economy 23, 885–902. https://doi.org/10.1016/j.ejpoleco.2006.10.001
Atkinson, A.B., Leigh, A., 2013. The Distribution of Top Incomes in Five Anglo-Saxon
Countries Over the Long Run. Economic Record 89, 31–47. https://doi.org/10.1111/14754932.12004
Atkinson, A.B., Piketty, T. (Eds.), 2007. Top Incomes Over the Twentieth Century: A
Contrast Between Continental European and English-Speaking Countries. Oxford
University Press, Oxford, New York.
Atkinson, A.B., Piketty, T., Saez, E., 2011. Top Incomes in the Long Run of History. Journal
of Economic Literature 49, 3–71.
Auerbach, A.J., Slemrod, J., 1997. The Economic Effects of the Tax Reform Act of 1986.
Journal of Economic Literature 35, 589–632.
Bartels, L.M., 2009. Economic inequality and political representation, in: Jacobs, L., King,
D. (Eds.), The Unsustainable American State. Oxford University Press.
Bartels, L.M., 2005. Homer Gets a Tax Cut: Inequality and Public Policy in the American
Mind. Perspectives on Politics 3, 15–31. https://doi.org/10.1017/S1537592705050036
Baunsgaard, T., Keen, M., 2010. Tax revenue and (or?) trade liberalization. Journal of
Public Economics 94, 563–577. https://doi.org/10.1016/j.jpubeco.2009.11.007
Blanchard, O., Perotti, R., 2002. An Empirical Characterization of the Dynamic Effects of
Changes in Government Spending and Taxes on Output. Q J Econ 117, 1329–1368.
https://doi.org/10.1162/003355302320935043
23

III Working Paper 55

Hope, Limberg

Brady, D., Huber, E., Stephens, J.D., 2020. Comparative Welfare States Data Set [WWW
Document]. URL https://www.lisdatacenter.org/news-and-events/comparative-welfarestates-dataset-2020/ (accessed 11.18.20).
Caliendo, M., Kopeinig, S., 2008. Some Practical Guidance for the Implementation of
Propensity Score Matching. Journal of Economic Surveys 22, 31–72.
https://doi.org/10.1111/j.1467-6419.2007.00527.x
Chinn, M.D., Ito, H., 2006. What matters for financial development? Capital controls,
institutions, and interactions. Journal of Development Economics 81, 163–192.
https://doi.org/10.1016/j.jdeveco.2005.05.010
Dell’ Erba, S., Mattina, T., Roitman, A., 2015. Pressure or prudence? Tales of market
pressure and fiscal adjustment. Journal of International Money and Finance 51, 196–213.
https://doi.org/10.1016/j.jimonfin.2014.11.003
Devereux, M.P., Griffith, R., Klemm, A., 2002. Corporate Income Tax Reforms and
International Tax Competition. Economic Policy 17, 449–495. https://doi.org/10.1111/14680327.00094
Diamond, A., Sekhon, J.S., 2012. Genetic Matching for Estimating Causal Effects: A
General Multivariate Matching Method for Achieving Balance in Observational Studies. The
Review of Economics and Statistics 95, 932–945. https://doi.org/10.1162/REST_a_00318
Egger, P.H., Nigai, S., Strecker, N.M., 2019. The Taxing Deed of Globalization. American
Economic Review 109, 353–390. https://doi.org/10.1257/aer.20160600
Emmenegger, P., Marx, P., 2019. The Politics of Inequality as Organised Spectacle: Why
the Swiss Do Not Want to Tax the Rich. New Political Economy 24, 103–124.
https://doi.org/10.1080/13563467.2017.1420641
Feebstra, R.C., Inklar, R., Timmer, M.P., 2015. The Next Generation of the Penn World
Table. American Economic Review 105, 3150–3182.
Fernández-Villaverde, J., Guerrón-Quintana, P., Kuester, K., Rubio-Ramírez, J., 2015.
Fiscal Volatility Shocks and Economic Activity. American Economic Review 105, 3352–
3384. https://doi.org/10.1257/aer.20121236
Gale, W.G., Samwick, A.A., 2017. Effects of income tax changes on economic growth, in:
Auerbach, A.J., Smetters, K. (Eds.), The Economics of Tax Policy. Oxford University Press,
New York.
Gemmell, N., Kneller, R., Sanz, I., 2014. The growth effects of tax rates in the OECD.
Canadian Journal of Economics/Revue canadienne d’économique 47, 1217–1255.
https://doi.org/10.1111/caje.12105
Gilens, M., 2005. Inequality and Democratic Responsiveness. Public Opin Q 69, 778–796.
https://doi.org/10.1093/poq/nfi058
24

III Working Paper 55

Hope, Limberg

Hacker, J.S., Pierson, P., 2010. Winner-Take-All Politics: Public Policy, Political
Organization, and the Precipitous Rise of Top Incomes in the United States. Politics &
Society 38, 152–204. https://doi.org/10.1177/0032329210365042
Ho, D.E., Imai, K., King, G., Stuart, E.A., 2007. Matching as Nonparametric Preprocessing
for Reducing Model Dependence in Parametric Causal Inference. Political Analysis 15,
199–236. https://doi.org/10.1093/pan/mpl013
Hope, D., Limberg, J., 2020. The Knowledge Economy and Taxes on the Rich. Prepared for
a special issue of Journal of European Public Policy (JEPP) on ‘The Politics of Taxing the
Rich: Declining Tax Rates in Times of Rising Inequality.’
Huber, E., Huo, J., Stephens, J.D., 2019. Power, policy, and top income shares. Socioecon
Rev 17, 231–253. https://doi.org/10.1093/ser/mwx027
Imai, K., Kim, I.S., Wang, E., 2020. Matching Methods for Causal Inference with TimeSeries Cross-Sectional Data. Harvard University.
Imbens, G.W., Rubin, D.B., 2015. Causal Inference for Statistics, Social, and Biomedical
Sciences: An Introduction. Cambridge University Press, Cambridge.
https://doi.org/10.1017/CBO9781139025751
IMF, 2020. International Financial Statistics. IMF, Washington, D.C.
Jones, D., Marinescu, I., 2018. The Labor Market Impacts of Universal and Permanent
Cash Transfers: Evidence from the Alaska Permanent Fund (No. w24312). National Bureau
of Economic Research. https://doi.org/10.3386/w24312
King, G., Nielsen, R., 2019. Why Propensity Scores Should Not Be Used for Matching.
Political Analysis 27, 435–454. https://doi.org/10.1017/pan.2019.11
Lee, Y., Gordon, R.H., 2005. Tax structure and economic growth. Journal of Public
Economics 89, 1027–1043. https://doi.org/10.1016/j.jpubeco.2004.07.002
Lierse, H., Seelkopf, L., 2016. Room to Manoeuvre? International Financial Markets and the
National Tax State. New Political Economy 21, 145–165.
https://doi.org/10.1080/13563467.2014.999761
Martinez, I.Z., Saez, E., Siegenthaler, M., 2018. Intertemporal Labor Supply Substitution?
Evidence from the Swiss Income Tax Holidays. National Bureau of Economic Research
Working Paper Series No. 24634. https://doi.org/10.3386/w24634
McDaniel, C., 2007. Average tax rates on consumption, investment, labor and capital in the
OECD 1950-2003. Arizona State University.
OECD, 2020a. Main Economic Indicators. OECD, Paris.
OECD, 2020b. OECD Tax Database. OECD, Paris.

25

III Working Paper 55

Hope, Limberg

OECD, 2019. National Accounts Statistics. OECD, Paris.
Otsu, T., Rai, Y., 2017. Bootstrap Inference of Matching Estimators for Average Treatment
Effects. null 112, 1720–1732. https://doi.org/10.1080/01621459.2016.1231613
Padovano, F., Galli, E., 2002. Comparing the growth effects of marginal vs. average tax
rates and progressivity. European Journal of Political Economy 18, 529–544.
https://doi.org/10.1016/S0176-2680(02)00104-0
Piketty, T., 2014. Capital in the Twenty First Century. Harvard University Press, Cambridge.
Piketty, T., Saez, E., 2013a. Chapter 7 - Optimal Labor Income Taxation, in: Auerbach,
A.J., Chetty, R., Feldstein, M., Saez, E. (Eds.), Handbook of Public Economics, Handbook
of Public Economics, Vol. 5. Elsevier, pp. 391–474. https://doi.org/10.1016/B978-0-44453759-1.00007-8
Piketty, T., Saez, E., 2013b. A Theory of Optimal Inheritance Taxation. Econometrica 81,
1851–1886. https://doi.org/10.3982/ECTA10712
Piketty, T., Saez, E., Stantcheva, S., 2014. Optimal Taxation of Top Labor Incomes: A Tale
of Three Elasticities. American Economic Journal: Economic Policy 6, 230–271.
https://doi.org/10.1257/pol.6.1.230
Roine, J., Vlachos, J., Waldenström, D., 2009. The long-run determinants of inequality:
What can we learn from top income data? Journal of Public Economics 93, 974–988.
https://doi.org/10.1016/j.jpubeco.2009.04.003
Roine, J., Waldenström, D., 2015. Chapter 7 - Long-Run Trends in the Distribution of
Income and Wealth, in: Atkinson, A.B., Bourguignon, F. (Eds.), Handbook of Income
Distribution. Elsevier, pp. 469–592. https://doi.org/10.1016/B978-0-444-59428-0.00008-4
Rosenbaum, P.R., Rubin, D.B., 1985. Constructing a Control Group Using Multivariate
Matched Sampling Methods That Incorporate the Propensity Score. The American
Statistician 39, 33–38. https://doi.org/10.1080/00031305.1985.10479383
Rubolino, E., Waldenström, D., 2020. Tax progressivity and top incomes evidence from tax
reforms. J Econ Inequal. https://doi.org/10.1007/s10888-020-09445-8
Saez, E., 2017. Taxing the Rich More: Preliminary Evidence from the 2013 Tax Increase.
Tax Policy and the Economy 31, 71–120. https://doi.org/10.1086/691084
Saez, E., 2001. Using Elasticities to Derive Optimal Income Tax Rates. Rev Econ Stud 68,
205–229. https://doi.org/10.1111/1467-937X.00166
Saez, E., Zucman, G., 2019. The Triumph of Injustice: How the Rich Dodge Taxes and How
to Make Them Pay. W. W. Norton & Company, New York.
Scheve, K., Stasavage, D., 2016. Taxing the Rich: A History of Fiscal Fairness in the United
States and Europe. Princeton University Press, Princeton.
26

III Working Paper 55

Hope, Limberg

Svallfors, S., 2016. Politics as organised combat – New players and new rules of the game
in Sweden. New Political Economy 21, 505–519.
https://doi.org/10.1080/13563467.2016.1156662
Volscho, T.W., Kelly, N.J., 2012. The Rise of the Super-Rich: Power Resources, Taxes,
Financial Markets, and the Dynamics of the Top 1 Percent, 1949 to 2008. Am Sociol Rev
77, 679–699. https://doi.org/10.1177/0003122412458508

27

III Working Paper 55

Hope, Limberg

Appendices
Table A1. Indicators and data sources for the Bayesian latent variable analysis
Tax
type

Indicator

Time span

Source

Income

Top personal income tax rate

1965-2015

Scheve & Stasavage (2016),
expanded by the authors for
the years 2011-2015.

Income

Effective tax rate on top 1%
wage earners

1980-2007

Egger et al. (2019)

Income/
Capital

Top tax rate dividend income

1981-1999;
OECD (2020b)
2000-2015

Capital

Corporate income tax rate

1965-2015

Lierse & Seelkopf (2016),
expanded by the authors for
the years 1965-1980 and
2011-2015.

Capital

Effective tax rate on capital

1965-2015

McDaniel (2007)

Assets

Top inheritance tax rate

1965-2015

Scheve & Stasavage (2016),
expanded by the authors for
the years 2011-2015.

Assets

Revenue from taxes on
assets (inheritance, net
wealth, and property taxes,
% of GDP)

1965-2015

OECD (2020b)
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Table A2. Covariates and data sources
Indicator

Source

Top 1% share of pre-tax national income

Alvaredo et al. (2018)

Harmonised unemployment rate (%)

OECD (2020a)

Real GDP per capita (in 2011 US dollars)

Penn World Table (Feebstra et al.,
2015)

Capital account openness (Chinn–Ito Index)

Chinn & Ito (2006)

Trade openness (imports and exports as % of GDP)

IMF (2020)

Government expenditure (as % of GDP)

OECD (2019)

Left vote share in last election

Brady et al. (2020)
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Figure A1. Latent variable for taxes on the rich, 18 OECD countries, 1965-2015

Source: Authors’ calculations; Hope and Limberg (2020).
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Figure A2. Changes in the latent variable for taxes on the rich and major tax cuts

Note: Country-year observations in red show tax cuts for the rich that exceed the 2 standard deviation threshold.
Source: Authors’ calculations.
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Figure A3. Distribution of number of matched control units

Source: Authors’ calculations.
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Figure A4. Distribution of major tax cuts for the rich, 1 standard deviation threshold, 19652015
Ireland
New Zealand
United States
United Kingdom
Canada
Norway
Japan
Italy
France
Denmark
Germany
Finland
Sweden
Netherlands
Belgium
Austria
Australia
Switzerland

Source: Authors’ calculations.

Figure A5. Effect of major tax cuts for the rich on real GDP per capita growth rates after
matching on treatment trajectory (left panel) and treatment trajectory and covariates (right
panel)

Source: Authors’ calculations.
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